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© A biaxially blow-molded bottle-shaped container 

(1) having a body (2) and a lower end (4) of the 
body between the body (2) and a leg (7) of the body 

(2) , wherein a diameter of said lower end (4) of the 
body is the largest diameter of the container; a 
circumferential rib (5) is provided and externally 
swelled on the lower end (4) of the body; and upper 
and lower portions of the circumferential rib (5) com- 
prises a rib wall (5a) in a form of a tapered wall. A 
container including an upper end (8) of the body 
having the largest diameter of the container may be 
used. In this case, the diameter of the upper end (8) 
of the body is equal to that of the lower end (4) of 
the body; the circumferential rib (5) is provided and 
externally swelled on the upper end (8) of the body; 
and upper and lower portions of the circumferential 
rib (5) comprise rib walls (5a) in the form of a 
tapered wall. 


FIG. 4 
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FIELD OF THE INVENTION 


The present invention relates to a biaxially 
blow-molded bottle-shaped container made of syn- 
thetic resin, and more particularly, to a construction 
of portions which contact with each other when 
said bottle-shaped containers are stood upright to 
be adjacent to each other. 


PRIOR ART 

Biaxially blow-molded bottle-shaped container 
made of synthetic resin (hereinafter referred to as 
"blow-molded bottle-shaped containers") such as 
polyethylene terephthalate resin are each filled with 
contents, sealed by a cap, applied with a label and 
packed in a corrugated card-board box by a pack- 
er, while being traveled. 

Most of such blow-molded bottle-shaped con- 
tainers are relatively targe. Accordingly, their whole 
weight filled with contents is considerably heavy. 

It is desired that a quantity of synthetic resin 
material required to mold a bottle-shaped container 
is made as small as possible to form a bottle- 
shaped container at less cost. Accordingly, the 
blow-molded bottle-shaped container is molded by 
sufficiently orienting a parison. Accordingly, a wall 
thickness of a body of the bottle-shaped container 
which forms a main portion of a content receiving, 
portion is very thin. 

In a blow-molded bottle-shaped container mol- 
ded by sufficiently orienting a parison, there cannot 
always be obtained an uprightness with high accu- 
racy (when a bottle-shaped container is stood up- 
right on a horizontal surface, the larger the angle of 
inclinination with respect to a vertical line of a 
center axis of the container the poor uprightness of 
the container results) due to an internal strain or 
the like caused by orientation, and the bottle- 
shaped container Is stood upright in a slightly in- 
clined attitude. Particularly, in case of a blow-mol- 
ded bottle-shaped container molded as a heat- 
resistant bottle-shaped container, the inferiority of 
the uprightness tends to increase. 

Since the blow-molded bottle-shaped container 
Is heavy when it is filled with a content liquid, if the 
container is slidably moved even on a smooth 
plane, a considerable sliding resistance occurs. 
Since the wall thickness of the body which forms a 
main portion of a bottle-shaped container is thin, 
when a strong lateral load is applied to the body, it 
becomes easily depressed and deformed. Since 
the uprightness of the bottle-shaped container is 
not good, when a number of blow-molded bottle- 
shaped containers are arranged to be adjacent to 
each other in an upright attitude, portions of the 


body contacted with the adjacent blow-molded 
bottle-shaped containers are not constant 

Where the bottle-shaped containers are slidab- 
ly conveyed, the sliding resistance produced be- 

6 tween the conveying surface and the blow-molded 
bottle-shaped container is high. When a number of 
blow-molded bottle-shaped containers arranged to 
be adjacent to each other along a constant convey- 
ing line are pressed from the back and slidably 

w conveyed on the conveying surface, a great lateral 
load acts on the body contacted with the adjacent 
blow-molded bottle-shaped container. The central 
portion of the body is not always sufficient in 
mechanical strength with respect to the lateral load. 

is When the high lateral load acts on the central 
portion of the body, there gives rise to an occur- 
rence of depressed deformation in the central por- 
tion of the body. Furthermore, since the upright- 
ness of the blow-molded bottle-shaped containers 

20 is not good, when a plurality of containers placed 
to be adjacent to each other are pressed and 
slidably conveyed, the uprightness of each of the 
blow-molded bottle-shaped containers becomes 
unstabillzed. Accordingly, an accurate detection of 

25 the position of a bottle-shaped container becomes 
impossible. In some cases, bottle-shaped contain- 
ers being conveyed become fallen so that opera- 
tion should be discontinued. 

In a conventional blow-molded bottle-shaped 

30 container of this kind in order to overcome the 
aforementioned inconveniences, a diameter of a 
lower portion contacted with a leg is made suffi- 
ciently larger than other portions of the body so 
that when the blow-molded bottle-shaped contain- 

35 ers are arranged to be adjacent to each other, the 
lower end portions of the bodies contact with each 
other. Since the lower end of the body having a 
large diameter is close to the leg, the lower end of 
the body is relatively high mechanical strength. 

40 The lower end of the body receives a lateral load 
exerted when a plurality of bottle-shaped contain- 
ers are slidably conveyed. Since the lower end of 
the body is positioned at the lower end of the blow- 
molded bottle-shaped container, a moment acting 

45 on and falling a blow-molded bottle-shaped con-* 
tainer is reduced due to the sliding resistance and 
the pressing conveying force when the plurality of 
bottle-shaped containers are slidably conveyed. 
As described above, in prior art, the lower end 

so of the body is made to have a large diameter, and 
the blow-molded bottle-shaped containers stood 
upright and arranged to be adjacent to each other 
are made to contact with each other at their lower 
ends of the bodies, whereby a number of blow- 
molded bottle-shaped containers can be slidably 
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conveyed in an . upright and stabilized attitude. 
However, recently, many blow-molded bottle- 
shaped containers have been subjected to process- 
ing such as filling with liquids per unit time. There- 
fore, the lateral load acting on the lower end of the 
body when the containers upright and adjacent to 
each other are pressed and slidably conveyed be- 
comes more powerful. Accordingly, the mechanical 
durability of the lower end of the body with respect 
to the lateral load was required to be increased. 

The simplest countermeasure to the aforesaid 
demand is to sufficiently increase a wall thickness 
of the lower end of the body. However, when the 
wail thickness of the lower portion of the body is 
increased, quantity of an expensive synthetic resin 
material required to mold a blow-molded bottle- 
shaped container increases by said increased por- 
tion, resulting in an increase in price of the blow- 
molded bottle-shaped container. Therefore, this 
countermeasure is not desirable. 

The countermeasure considered to be most 
effective or prior art which fulfills the aforesaid 
demand is to control a wall thickness of the con- 
tainer when a blow-molded bottle-shaped container 
is biaxial blow-molded so that the wall thickness of 
the lower end of the body is made larger than the 
wall thickness of other body portions. This conven- 
tional means is intended to increase the wall thick- 
ness of the lower end of the body to thereby 
increase the mechanical strength of the lower por- 
tion of the body. The conventional means can 
obtain an effect of increasing the mechanical 
strength of the lower portion of the body. However, 
the wall thickness of the other portions of the body 
is to be reduced by a portion having increased wall 
thickness of the lower portion of the body. Because 
of this, there gives rise to an important problem of 
considerably lowering fundamental functions of the 
blow-molded bottle-like container as a container, 
such as durability of the body with respect to the 
lateral load, durability of other body portions with 
respect to the lateral load, shape stability of the 
body with respect to a gripping force during han- 
dling, constantness and stability of pressure reduc- 
tion absorbing deformation in a heat resistant 
bottle-shaped container, and the like. 


SUMMARY OF THE INVENTION 


The present invention has been accomplished 
in order to overcome the above-mentioned prob- 
lems encountered in the prior art A principal object 
of the present invention is to considerably increase 
the mechanical strength with respect to a lateral 
load at a lower portion of a body of a container 
without reducing a wall thickness of other portions 
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of the body and without increasing a synthetic resin 
material required to mold a bottle-shaped contain- 
er. 

The present invention provides a biaxially blow- 

5 molded bottle-shaped container (1) having a body 
(2) and a lower end (4) of the body between the 
body (2) and a leg (7) of the body (2), wherein a 
diameter of said lower end (4) of the body is the 
largest diameter of the container; a circumferential 

10 rib (5) is provided and externally swelled on the 
lower end (4) of the body; and upper and lower 
portions of the circumferential rib (5) comprises a 
rib wall (5a) in a form of a tapered wall. 

A "main portion of a body" refers to a portion 

is which has a function to receive and hold a content 
liquid. For example, in case of a heat-resistant 
bottle-shaped container, the "main portion of the 
body" is a body portion formed with an absorbing 
panel wall for absorbing reduced-pressure in the 

20 container. In a general concept, the "main portion 
of the body" is a portion having a substantially 
uniform diameter, other than a shoulder and a 
bottom including the leg. 

In the present invention, there is not limited to 

25 provide a single circumferential rib. A circumferen- 
tial recessed groove having a small groove width (a 
sufficiently smaller groove width than a longitudinal 
width of a circumferential rib) may be interposed 
between circumferential ribs so that two or more 

30 circumferential ribs are disposed in parallel. 

The circumferential rib is inflated from the low- 
er end of the body. Accordingly, the circumferential 
ribs of adjacent containers contact with each other 
so that the blow-molded bottle-shaped containers 

35 are stood upright adjacent to each other. A press- 
ing force for press-conveyance acting on an up- 
stream blow-molded bottle shaped container to an 
adjacent blow-molded bottle-shaped containers 
during slidable conveyance of blow-molded bottle- 

40 shaped containers directly acts on the circumferen- 
tial rib. 

Since the circumferential rib adapted to directly 
receive the pressing force from the adjacent blow- 
molded bottle-shaped container is designed to 

4$ have upper and lower rib walls in the form of a 
tapered wall, rib walls acts as a reinforcing rib. 
Accordingly, the pressing force exerted from the 
adjacent blow-molded bottle-shaped container is 
received by the sufficient mechanical strength to 

so considerably increase the mechanical durability 
with respect to the lateral load of the whole lower 
end of the body* 

In the case where two or more circumferential 
ribs are disposed in parallel, the number of rib 

55 walls serving as the reinforcing rib increases, and 
the mechanical durability with respect to the lateral 
load at the lower end of the body can be in- 
creased. 
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The reason why the width of the circumferential 
recessed groove positioned between the circum- 
ferential ribs where the plurality of circumferential 
ribs are disposed in parallel is to prevent a circum- 
ferential rib of a blow-molded bottle-shaped con- 
tainer from being moved onto a circumferential rib 
of the adjacent blow-molded bottle-shaped con- 
tainer to greatly incline the other blow-molded 
bottle-shaped container during conveyance. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Fig. 1 is a front view of a polyethylene tereph- 
thalate bottle-shaped container applied to work 
out first and second embodiments of the present 
invention; 

Fig. 2 is a view showing a contour line of essen- 
tial parts of the first embodiment of the present 
invention in an enlarged longitudinal section; 
Fig. 3 is a view showing a contour line of essen- 
tial parts of the second embodiment of the 
present invention in an enlarged longitudinal 
section; and 

Fig. 4 is a front view of a polyethylene tereph- 
thalate bottle-shaped container applied to work 
out third and fourth embodiments of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 


Rg. 1 shows one example of a bottle-shaped 
container suitable for being provided with a circum- 
ferential rib in first and second embodiments ac- 
cording to the present invention. A reference nu- 
meral 1 designates a biaxialfy blow-molded poly- 
ethylene terephthaiate bottle-shaped container. The 
container 1 has a volume of approximately 1 to 1.5 
liters. The container 1 includes a body 2 and a leg 
7. Longitudinally extending absorbing panel walls 3 
are circumferentially provided in parallel in a tubu- 
lar wall portion from a center to a lower portion of 
the body 2. Reduced pressure is produced within 
the container 1 when said container 1 is cooled 
after the container is filled with a content liquid, 
sealed and heated to a high temperature at ap- 
proximately 85 *C. The reduced pressure is ab- 
sorbed by depression and deformation of the ab- 
sorbing panel wall 3. A diameter of a lower end 4 
of the body is largest in the container. The wall 
thickness of the body 2 including the lower end 4 
is uniformly 0.4 mm without applying wall-thickness 
adjusting means thereto. 

Rg. 2 shows a contour line in a partly enlarged 
longitudinal section of the first embodiment in 


which a single circumferential rib 5 is circumferen- 
tially provided in the lower end 4 of the body. The 
circumferential rib 5 has rib walls 5a on both upper 
and lower end walls in the form of a tapered 

s tubular wall. 

In Rg. 2, the broken line indicates a contour 
line of prior art. The circumferential rib 5 of the 
present invention is not formed as a part of a 
curved surface smoothly continuous to the outer 

70 circumferential surface of the lower end 4 of the 
body as in prior art. In the circumferential rib 5 of 
the present invention, the largest diameter portion 
is left as the circumferential rib 5, and the diameter 
of portions of the lower end 4 other than the 

16 circumferential rib 5 is reduced. The circumferential 
rib 5 in the first embodiment of the present inven- 
tion has a relative large height The reason why the 
circumferential rib 5 is formed by leaving the larg- 
est diameter portion of the lower end 4 of the body 

20 in prior art is to prevent the diameter of the lower 
portion 4 of the body from being increased more 
than as needed by the provision of the circum- 
ferential rib 5. The reason why the height of the 
circumferential rib 5 is relatively large is because 

25 the pressed adjacent containers 1 is always placed 
in contact with each other at the circumferential 
ribs 5 even if the upright attitude is slightly in- 
clined. 

In the first embodiment shown in Rg. 2, when 

30 a lateral load of 5 Kg was applied to the container, 
a distortion of the lower end 4 of the body in a 
radial direction was 1.20 mm. On the other had, 
when a lateral load of 5 Kg was applied to a 
container not provided with the circumferential rib 5 

35 at the lower end 4 of the body, a distortion of the 
lower end 4 of the body in a radial direction was 
1 .50 mm. According to the first embodiment of the 
present invention, the distortion of the lower end 4 
of the body in a radial direction can be consider- 

40 ably reduced and an occurrence of buckling de- 
formation can be completely eliminated. 

Rg. 3 shows a second embodiment in which 
two circumferential ribs 5 are provided in parallel. A 
height of each circumferential rib 5 is smaller than 

45 that of the circumferential rib 5 shown in Rg. 2. 
However, the sum of the height of both the circum- 
ferential ribs 5 is larger than the height of the 
circumferential rib in the first embodiment shown in 
Rg. 2. 

so The test for lateral load was conducted with 
respect to the container in the second embodiment 
shown in Rg. 3. under the same conditions as 
noted above. The distortion of the lower end 4 of 
the body in a radial direction was 1.09 to 1.12 mm, 

55 and the distortion can be further considerably re- 
duced, and the occurrence of the buckling de- 
formation can be completely eliminated. 

The wall thickness of the lower end 4 con- 
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trolled by the wall thickness controlling means was 
0.55 mm which is larger by 0.15 mm than that of 
the container 1 according to the present invention. 
When the aforementioned lateral load test was con- 
ducted with respect to this container, the distortion 
of the lower end of the body in a radial direction 
was 1.13 mm, and thus the container exhibits an 
excellent durability. However, as previously men- 
tioned, since the wall thickness of the body 2 other 
than the lower end 4 is small, the function as the 
whole container was deteriorated. 

Next, the third embodiment of the present in- 
vention will be described. In the third embodiment, 
largest diameter portions of a biaxially bfow-motded 
bottle-shaped container made of synthetic resin 
include an upper end of a body which is an upper 
end of the main portion of the body and a lower 
end of a body connecting with a leg of the body. 
The diameter of the upper end of the body is equal 
to that of the lower end of the body. Both the upper 
and lower ends of the body are circumferentially 
provided with the circumferential ribs, respectively. 

As described above, two circumferential ribs 
are provided on the upper and lower portions of the 
body. Accordingly, the pressing force for convey- 
ance acting on a container from the adjacent con- 
tainer is divided into upper and lower portions. 
Because of this, a lateral load acting on a single 
circumferential rib is reduced by half, and there- 
fore, the mechanical durability with respect to high 
lateral load as the whole container is exhibited. 

Circumferential ribs having the largest diameter 
are positioned at both upper and lower end of the 
main portion of the body. Accordingly, when con- 
tainers are pressed and placed to be adjacent to 
each other, the containers are pressed and con- 
tacted with each other at both upper and lower 
circumferential ribs. Portions of the body other than 
the circumferential rib which are weak with respect 
to the lateral load are positively prevented from 
being directly pressed so that said portions are 
depressed and deformed. The adjacent containers 
are pressed and contacted each other at both the 
upper and lower circumferential ribs. Accordingly, 
even if there is a container which is poor in upright- 
ness, the container is supported at four points by 
adjacent containers, and therefore, the upright at- 
titude of each container during pressing and slida- 
ble conveyance can be held at a stabilized con- 
slant state. 

Fig. 4 shows an example of a bottle-shaped 
container suitable for being applied with a circum- 
ferential rib according to a third embodiment of the 
present invention. A diameter of an upper end 8 of 
the body which is an upper end of a main portion 
of a body 2 is largest in the container, and is equal 
to a diameter of the lower end 4 of the body which 
is the lower end of the main portion of the body 2. 


Constructions other than the upper end 8 are same 
as those of the container shown in Fig. 1. 

A single circumferential rib 5 is circumferen- 
tially provided in an externally swelled configuration 

s as shown in Fig. 2 on the lower end 4 of the body 
of the container shown in Fig. 4. According to the 
actual measurement, the distortion of the upper 
end 8 and the lower end 4 in a radial direction 
when 5 Kg of lateral load is applied to the container 

io of the third embodiment was 0.60 mm on the 
average. The distortion of the upper end and the 
lower end when 5 Kg of lateral load is applied to a 
container not provided with the circumferential rib 5 
was 1.50 mm. Accordingly, according to the third 

75 embodiment of the present invention, the distortion 
of the lower end 4 of the body in a radial direction 
can be further considerably reduced, and the buck- 
ling deformation can be completely eliminated. 
Next, a fourth embodiment of the present in- 

20 vention will be described. Two circumferential ribs 
5 are provided in parallel as shown in Rg. 3 on the 
lower end 4 of the body of the container shown in 
Rg. 4. Two circumferential ribs 5 are provided in 
parallel on the upper end 8 of the body of the 

25 container shown in Rg. 4. The height of each 
circumferential rib 5 is smaller than that of the 
circumferential rib 5 shown in Rg. 2. However, the 
sum of the height of both the circumferential ribs 5 
are larger than that of the circumferential rib 5 in 

30 the third mode of embodiment. 

The lateral load test was conducted under the 
same conditions as noted above with respect to the 
container according to the fourth embodiment. The 
distortion of the lower end 4 of the body in a radial 

35 direction was 0.54 to 0.56 mm. The distortion can 
be further considerably reduced and the occur- 
rence of buckling deformation was completely 
eliminated. 

The containers according to the present inven- 

40 tion have the construction as described above, the 
following effects can be obtained. 

The circumferential rib acts as a reinforcing rib. 
Accordingly, the mechanical durability of the lower 
end of the body (and the upper end of the body) 

45 with respect to the lateral load can be considerably 
increased. Accordingly, the occurrence of the buck- 
ling deformation of the lower end of the body (and 
the upper end of the body) when the container is 
pressed and slidably conveyed can be prevented. 

so The circumferential rib is formed and externally 
swelled by bending a wall having a substantially 
same wall thickness of the lower end of the body 
(and the upper end of the body). Accordingly, it is 
not necessary to increase the wall thickness of the 

55 lower end of the body (and the upper end of the 
body) partially to be projected. Accordingly, there 
occurs no inconvenience that the wall thickness of 
the other portions of the body of the container is 
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reduced so as to lower the fundamental function of 
the container as a container. Since it is not neces- 
sary that synthetic resin material is further added to 
partially increase the wall thickness of the lower 
end of the body (and the upper end of the body), 
the unit price of containers is not increased due to 
the increase in material cost for molding contain- 
ers. 

Since a container can be molded with a uni- 
form wall thickness of a body of the container, the 
wall thickness controlling means is not required. 
Accordingly, the molding operation for the con- 
tainer is simple. 

Portions to be contacted with the adjacent con- 
tainer are specified by the circumferential ribs. 
Accordingly, the mode of transmission of the 
pressing force as the conveying force of the con- 
tainers is constant whereby the upright attitude of 
the containers pressed and slidably conveyed is 
stabilized. 


Claims 

1. A biaxially blow-molded bottle-shaped container 
(1) having a body (2) and a lower end (4) of the 
body between the body (2) and a leg (7) of the 
body (2), wherein 

a diameter of said lower end (4) of the body is the 

largest diameter of the container; 

a circumferential rib (5) is provided and externally 

swelled on the lower end (4) of the body; and 

upper and lower portions of the circumferential rib 

(5) comprises a rib wall (5a) in a form of a tapered 

wall. 

2. The container according to claim 1 wherein 

two or more circumferential ribs (5) are provided in 
parallel on the lower end (4) of the body, and 
a circumferential recessed groove (6) having a 
small width is provided between the circumferential 
ribs. (5). 

3. The container according to claim 1, wherein 

a diameter of an upper end (8) of the body is the 

largest diameter of the container; 

the diameter of the upper end (8) of the body is 

equal to that of the lower end (4) of the body; 

the circumferential rib (5) is provided and externally 

swelled on the upper end (8> of the body; and 

upper and lower portions of the circumferential rib 

(5) comprise rib walls (5a) in the form of a tapered 

wall. 

4. The container according to claim 3, wherein 

two or more circumferential ribs (5) are provided in 
parallel on the lower end (4) of the body, and 
a circumferential recessed groove (6) having a 
small width is provided between the circumferential 
ribs (5). 

5. The container according to claim 1 , wherein 


said synthetic resin is polyethylene terephthalate. 
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